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Abstract— Digital image processing is a field that is being cultivated by many researchers at this time because it is interesting to apply to 
various activities, both analysis and production activities. One branch of the digital image is pattern recognition. This study uses Tesseract 
as a tool to recognize patterns from Hiragana letters. This study was conducted to find out how much Tesseract was able to recognize a 
Japanese text and handwritten text. This study uses 1 image as training data containing 74 Hiragana letters which are processed through 
training for each letter. This study has several testing criteria based on font size and resolution to find the best results in pattern 
recognition. This pattern recognition system is able to do data training and recognize 74 Hiragana letters using the Tesseract Engine. The 
system can also recognize images with the best success percentage of 98.24% with an image resolution of 200dpi (dots per inch) at size 18. 
This system can also recognize handwritten images with the best percentage of success of 90% with 200dpi image resolution. 
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I. INTRODUCTION 
Foreign languages have become popular with people, such 
as English, Japanese, German, Mandarin, French, and others. 
The number of foreign language enthusiasts makes software 
developers compelled to create applications that support the 
learning of these languages. Many of them are applications of 
artificial intelligence. 
One of the fields studied in artificial intelligence is artificial 
neural networks. This artificial neural network has many 
advantages, including allowing computers to conduct training: 
accepting sets of inputs and setting targets. Input can be done 
with various devices including a mouse, keyboard, joystick, and 
others. In its development, using a device input such as a 
keyboard is no longer efficient. Technology development is 
directly proportional to the design of practical and efficient 
technological features. 
On the other hand, there are several languages whose writing 
letters and characters are different from the alphabet in general. 
These languages tend to use symbols to convey information. 
This is better known as calligraphy. Various kinds of characters 
or letters including calligraphy, including Mandarin, Japanese, 
Arabic, and many more. Japanese has three types of letters, 
namely Hiragana, Katakana, and Kanji. However, the most 
common and easiest to learn is Hiragana letters, while Katakana 
is usually used for foreign absorption words, and kanji is usually 
quite difficult to learn. 
The input will be more easily recognized by the computer 
when the characters or letters entered are digital. For printed or 
handwritten inputs, certain handling needs to be done. One 
method that is commonly used to transform non-digital data into 
digital is through a pattern recognition system with objects in the 
form of images. 
The image is a continuous function of the intensity of light 
in a two-dimensional field. When an optical device that records 
light reflection is a digital machine, for example, a digital 
camera, the resulting image is a digital image [1]. The 
recognition of digital images can be done using the Tesseract 
engine. Tesseract is one of the most accurate OCR sources. 
Combined with the Leptonica Image Processing library, 
Tesseract can read various image formats and convert them to 
text in more than 60 languages [2]. 
This study aims to determine how much the accuracy of 
Tesseract in recognizing Japanese handwriting and Japanese text 
as well as knowing the best percentage of Tesseract to recognize 
Japanese handwriting and Japanese text handwriting based on 
predetermined parameters. Following is a brief description about 
Hiragana. 
II. HIRAGANA 
Hiragana (ひ ら が な) is a way of writing Japanese and 
represents the designation of syllables. In the past, it was also 
recognized as onna de (女 手) or 'women's writing' because it is 
commonly used by women [3]. Men at that time wrote using the 
writings of Kanji and Katakana. Hiragana was used extensively 
in the 10th century. 
Hiragana letters are divided into two, namely the original 
letter and Hiragana letter development [4]. In Figure 1, the left-
hand side shows the original letters and the right panel shows 
Hiragana development. While Figure 2 shows the development 
of a combination of Hiragana letters [5]. 
 
Figure 1.  Vowels, consonants and their development  
 
Figure 2.  Development of a combination of Hiragana letters 
III. METHODS 
This study is begun with a preliminary study, which 
examines the variables used and relates to tesseract. The data in 
this study were obtained through literature studies of books, 
papers, and data on the internet. 
The development of this system refers to the pattern 
recognition method which in general consists of the following 
stages: Making image training (providing sample images), 
training data, and testing systems. The system design flow chart 
can be seen in Figure 3. 
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Figure 3.  System flow chart 
IV. RESULT AND DISCUSSION 
The Japanese letter pattern recognition system with the 
Tesseract Engine briefly has two stages: drawing, training, and 
letter recognition stages. 
A. Letter Drawing 
This stage is the initial stage, where the researcher draws an 
image to be used in the training. Images made in the format of 
the tagged image format (.tif) with the contents of the image are 
71 Hiragana letters (Figure 4). 
 
Figure 4.  Hiragana letters as training data  
B. Training 
The training stage is the stage for training Hiragana letters so 
that they can be recognized by tesseract using the basis of the 
training is 71 Hiragana letters (Figure 4). At this stage, first is 
the creation of Box Files. The researcher utilizes online media, 
namely BoxMaker, which functions to make images in the .png 
format while creating its own Box Files (Figure 5). 
 
Figure 5.  The interface of Box Maker  
After getting the .box extension files, the thing to do is to 
manually correct each letter to improve the accuracy of its 
introduction. In this case, the researcher uses the JtessBoxEditor 
to edit and correct the letters one by one (Figure 6). 
 
Figure 6.  The interface of JtessBoxEditor  
The left panel of figure 06 is a panel to correct letter errors 
that occur when creating a file box. This panel also functions to 
see what letters are recognized by the image in the right panel. 
The next stage is the Box Training stage. This stage is carried 
out training for the file box, by running the command below and 
the file with the extension *.tr. 
 
The next step is charset. This stage aims to find out the set of 
possible characters that can be produced. At this stage, tesseract 
will take the charset from the box files. At this stage the 
command entered is: 
tesseract 
Lang.Hiragana.exp0.tif 
Lang.Hiragana.exp0.box nobatch 
box.train 
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The next step is the font properties. At this stage, the usual 
text (.txt) file is created, which will then delete the .txt format. 
The purpose of this file is to provide letter style information that 
will appear when the letter has been recognized. Fill in the file 
with the format: 
 
After the character features of all training, pages have been 
extracted, the next stage is clustering which aims to create a 
prototype. Character shape features can be grouped using shape 
cluster, mftraining, and contraining. All of that will produce 
Inttemp, pffmtable and normproto files. 
The next step is renaming by adding a trained language 
prefix. In this case, the researcher added the "high" prefix for all 
files. The last training phase is the merging stage. This stage is 
the stage to combine all the files resulting from previous training 
with commands: 
 
C. Letter Recognition 
This stage is the stage where the researcher uses the 
Tesseract Engine to recognize letters based on the input image 
of the user (Figure 7). 
 
Figure 7.  System interface display  
Function of the “Open and Process” button is to browse 
folders when the user wants to select the image to be recognized. 
When the user has selected the image, the system will 
immediately process and display the results in the text box on 
the right side. While function of the “Petunjuk” button is to help 
by giving instructions to users about how to use this system. 
In order for this system to run smoothly, there are two system 
requirements that must be fulfilled by the user: (1) Tesseract 
3.02 must be installed on the user's computer. (2) The 
hgn.traineddata file must be copied to the Tesseract-Ocr/tessdata 
folder. 
D. Testing 
The testing stage uses 2 image bases and 10 Hiragana letter 
handwritten images which will be divided into 56 tests based on 
image resolution and font size. Table 1 shows the best results 
from testing. 
TABLE I.  SYSTEM TEST RESULTS  
File Name 
 
Resolution 
Font 
Size 
Total 
Letters 
Total Letter 
Errors 
Total 
Words 
Total Word 
Errors 
Img_0004 600dpi 11 73 8 17 4 
Img_0006 200dpi 18 73 2 17 2 
Img_0008 600dpi 18 73 2 17 2 
Img_0011 300dpi 11 279 7 61 5 
Img_0013 100dpi 18 279 3 61 3 
Img_0030 200dpi - 20 2 - - 
 
V. CONCLUSION 
Pattern recognition for Hiragana letter handwriting 
developed with Tesseract Engine can recognize handwriting 
with a success percentage of 52.90% and the percentage of 
success for recognizing Hiragana text is 91.75%. Tesseract can 
recognize handwriting properly in the state of 200dpi resolution 
with a success percentage of 90%, while for Hiragana text in size 
18 and resolution 200dpi with a percentage of success of 
98.24%. 
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